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(57) Abstract: 

PURPOSE: A semiconductor memory device with 
many laser fuses is provided to reduce size of the 
device by decreasing the areas and width of laser 
fuses, and to enhance the confidence and 
production throughput by increasing vertical gaps of 
laser fuses and lowering the damage percentage of 
adjacent laser fuses. 

CONSTITUTION: In a semiconductor memory device 
are many laser fuses. Many laser fuses are classified 
with a first zone, a second zone and fusing zone. 
One end of many laser fuses is contained in the first zone, the other end is contained in the second zone. 
In the fusing zone, many fuses are fused, and sloped at predetermined angle to the laser fuses contained 
in the first and second zones. Thus, the areas and width of fuses are reduced, and the size of the device 
is decreased. 
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£ Cr47H5J HI 01 73 ^ZSMM ^Hluf^ ^2*j| DilSBI SX| Oil £**}■ £1-2*11 0U2EI 

CM>7H°J HIOI73 S^ii ^dl^KQ, Cr^H^i 3101 A] CK^H^I HI 01 73 SJBM0I 5^ 

El = M\ S^Hh Er^?H^ ami 7^ ErBMOl i^EI^ 12 3^ ^ Er40H^ £*MQI ^gtl^ 

S3 ^^o^ 7^£|;q, *g S^CHI 5tJEI = HIOI73 S*M^ 271 All S! X1I2 3^ CHI 51J-E| = 
HI0IA1 ^2M ?>2^ ^AhAI 7\\ = * 3™ qi srj| ^eiqk 

B ^S^l 2A1I*»- ^SCHIAI ojgtl^ £31 #^ol OloHol-71 £1^01 zj- 2^2] 2}Q*i- £S0| *1I£ 

2 i^ ^bh^j £1-231 dii2ei s-^i oil ^Hiti^ hioiai s* m±m 2Ai£>- 23. 

2 2~ £ ^2^1 M\ £ AI 011 Wl CCf€ £J-E*H D1I2EI Sxl^j HI0IAI EAI*+ £3. 

2 3^ £ ggo, Xi | 2 ^A| CHICHI CCIE SJ-2X-II DII2EI gxl^l Ell 01 73 2A|^ £3. 

2 4= B US (HI [LIE 3101 Ai (HI2EI &x|2J SJ^M EAItJ- g^2. 



£ HfEH DilSEI g£|01l S*+ 3^Ai, ^ul HIOI73 S* ^ ui-E^I Dj|2E| Oil ^ 

^ 201 Q. 

D1I2EI g^l^ 3 MZJl ^S£I3 ^SCH^ g^F^AIM E^^^l ?|*H 0tE1 PWI Eil^M DJfil- 
MEKParameter)gg EO^MSQ. GflEi 7hA| EH^M E^EHIEFM g SI-LhEE M^TOI EI3 SHE 

x-il D1IHEI ll^ag£!CK 3ajL1L CIIOIEIM T^igtfe big- ffllSEI (Norma! Memory Ceil)g 

?W =?Um^ BJ-ESI G1I2EI SxIM LII^M^h^ ^rgOilAi #?\ h.m D1I2EI § <H^?[ S^Qil 
^ ^1 gse! BilSEI El ggAI (Redundancy) ffllSEI CHxDB StCK. BHEM Dil2 

El S-Xl^ 4=^h 2iEK i^" DilSEI ^M2h EISSAI CHI 2 El Hc^H 

Eai D1I2EI SI 01 tl^MSh ^i^Q. 0|2h g0|, Mlf WI2EI g0| 291 gSF (HI 2 

El ^CHI ^^(open)tl^, 3 CH4! EISSAI EHI2EI ^01 S^ij^^^ ^2^1 0il2E| S*| 

HS^ Qil2EIM ^ ^ 21-11 Oil 2 El &X|^ 3 fll£ ^^0| OH^ ^^1 UHSCHI o[UE}5: g^OI ^Ur9 
^^01 3EK HH^CHI EigaAl Qil2E| ill D1I2EI ^JMl LHi^h^ 30IEK &2SI EMI 

2EI g-XlCHI 0|g£|^ IhS^WI ^ItH 3^1 (Electrical Fuse), 3IOI7d S (Laser 

Beam)0i| 2JtH IBEI^ EiJOITEl (Laser Fuse) ^01 2iQ. 01 gDil IB gfSOl E^orH ^^HS ^ 
7112 gOl^j- 31017^1 a El OlgEIH SJQ. 371 EEPROM(Electrical Erasable Programmable 
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Read Only Hentory) SJExfl OflEEl gxlOfl ^5 01 §£101, Ed D 1 73 QRAH(Oynam i c Random Access 

Memory) MS DO SOI QlgSCh 

e is ersa maei gsofi ^aia~ 310173 eat*!- esoick e im sssra, 

SEH°J MEEI 3X1(101)01 0|§£|£ 3)0173 #*§(111 - 114)S SStT ^(0)lh #3 (space) (El) 

S 21 HOI, 3IOI73 S*M(111~114)S 3I0IS SOU Hjsfl SS (fusing)^ £g gg(121)§ 71- 

xin sjck alow s*g(in~ii4)s ~g g^(i2i)2j uokli) gtfon im *\2*m oi^n sjck 

E IQfl EAIS HH& IfOI ED 01 73 S*M(1 11 - 114)01 S^(!21)2| IJOI(Ll) StfOfl CH§8 01 

ipn 2i7i lasM sg g^(i2i)oi s^aaa^ sick sg gg(i2i)oi ihfcaxi ei 
era Bjaa waa gxi(ioi)°i H7i7h s±a^ 2e a s**i er>g sck mm ^^s<i 1 1~ i i4>oi 
^g s^(i2i)sj uokli ) mm an o\^= ^bkhiai sg gg(i2i)# ^±Ai7i7i £i*8ai= 

3IOI73 ±% AHDI*( laser spot size)^ SJOrXjO^r^Cih 0I2S &n ASS ^ 2J£ SJOI ORJCK CGE* 
M, MEEJ gxl(IOI)^ H7lg ?hfcAl?l7l 9m ti?m Sg g^(121)2J e± 

AiU * sis grtSOl fi^HH SICK 

E*h OR mm*S, 74?, 863)011 Al^ a 01 73 ££1(101-103, 101' -103' )S «oi 
BM(101a~103a)2f ^01 y§ BS(101b~ 103b)# ?mn SiCK 01 SOflAi 310173 ££M(101~1G3, 101 
' — ICG' )0I £93 = 5S ^01 as Bg(101b~1Q3b)OIOI, ^01 aS 9#(101b-103b)S SSOfl § 
fit* S01M 71-7312 21010* fcJCK OIS 2JSKH 310173 ££M(101~103, 101' -103' )2J S0I7* 

uchxih^ gg°j ^s a-^EiTa s^ck 

s ^SOI OI^HXH&h^ 7IS* IfXH^ £* 333 ^01 S±a^ Q^7H3 £00173 ^dlSr^ 

BhEtfl ofissi gxii m^^e ^qick 

»£a Dflsa gxioii sioiAi, one a g^i^ q^^hhi qioit3 ^^g# ^Hierii, 4^1 a 

Ea0|73 ^^1S ^1 Q4=7H3 310173 ^^S2] S9§0I 5^3^ S^^ fe^l Cr^^H2| ^ 
0173 ^ZSM^l Ef^MO! ~ Jil2 SI ^71 C^^H^J ^^pOi 

H, ^71 ^9 S^Oil 5^5.1 ~ 310173 ^^MS 291 Xijl g^ S X1I2 g^CHl itt^i- E{j0|73 ^ZEM2f 
±§ 2|E1 gJ-ES gAR3 2# §g^^ t\~ StEa 01ISEI SlSttQ. 

Hr^^r^l™, 27} ^g S^&il St^EI^ 3J0l*j ^^#°1 ^^j m <xc»^ m S^Oil 5 

3ioi73 ^^s^ ^^i z^ecf □ m°n\, m\ 310173 ^^ms mei^ei^ e^ ihiws 

CK 

bJr&35K?l£ 271 ^g S^Qil 5tSI^ 310173 ^ZSIS AiS Stls^H, <£7\ M) §^011 5^E1 

^ £80173 ^^#21- 271 ?3I2 S^Dil ±t%^\~ 310173 S^IS MS line^ HH^SCK 

271 S ^SOil 2J§KD1 310173 S^2| =01 3^SCK 

B ^Sll- B §^2-2J 01 g ^ B ^AlQfl SJ^hOI ^2£l^ OI^8^r71 mHi 

M£ S brST^!^ MAIOIIS MAlor^ ES S E^Oil 71X8S LHSM »2*H>0»Br tJ" 
CK 

015K S^t!" ESI sKol-Oi S Sg£| Hr^ti" SAIWig SStf^S^I. S g-gg ggt^CK 
^1 E30fl «1 Al & ^XHM UE^Q. 

£2zB a f g21 fill ^ AIM Oil &Ea DUE El §xl2J 310173 Q±m EAISJ" ES0I2; E 3g 

e ^g°j »2 ^Aionoii urn arEfli ehisei g«°j 310173 eai^ esoick e m mzm 

3, BTEJfl OflSEI gx|(201)^ 310173 S2Sg(21 1-214)M ?HloH2, 31 g^(221), SI2 g^(222), ^ 
9 (fusing) g^(223) a ^9 g^(224)^S ?g£!CK E 3g g^rS, ^ESl OilSEl Sxl(201)S 31 
DIM ^Zi§(2l1-214)# lumn, M\ g^(^1), M2 g^(322), £S g^(323) SI g^ (324)2 
S ?gaCK W1 ggl(22K 321)041^ 310173 £r*S(211~214)2J S9M0I StffilH, Xil2 g^M(222. 

322) 01]^ mm ^^M(211-214)2J E^gOl SE^SD. ^g g^M(223, 323)011^ 310173 ^Di! 
^91 310173 ^^M(21 1-214)01 5E4Me!CK E 2D11A1 ^g g^ (223) Oil 310173 
S^S(211-214)S »|l S ^12 ggg(22K 222) QH 52.^= 310173 S2EM(211 -214)21- 45° 21 2|EM 
OISCK E 30HAI ^g g^(223)0il 5SK1^ 310173 ^M(211-214)S W1 SI 7312 ggM(32K 322)011 

310173 S*S(21 1-214)2* 70° 2|EM 01MC*. 

E 2 a E 3011 EAI£! Um ^01 ^g g^M(223, 323)011 ~ 310173 S51(21 1 -214)01 7311 g 

^§(22K 321) a HI2 g^ 1(222, 322) Qfl 5*^1= 310173 ^^1(211 -214)2f Zf£f 01=2, 

^Al Oil 271 ^g g^ 1(223, 323X31 271 310173 S^M(21 1 -214)EJ gg ^^Oil ?l«3r7il ElOi 
g«o| gi 5 i( | T2 , TO)01 S^gCK ^m^^^, E 1 LHA1 E 30)1 Ai ggM(12K 223, 

323) IH2| 10IM(FK F2)0i SimH 2i§ 4^! Z^KEK E2\ E3')0| gg^" g° ^ 
(F1-F2)01J3 (E1=E2'=E3 )g 3^, E IDA EAIS! ^g g«(121)2J 3^(Xl)2f E 2 S E SHI EAIS 
Sg ggl(223 , 323)3 S^M(X2.X3)S Crg2* ^CK 0171 Ai, 2^M(XK X2, X3)# MC* g^CT HI 
I26r7l ?|§*OI E lOil EAI^j ^g gg(121)2| %± gOI(FI)^ 7(^)0112, ^g gg(121)SJ SOI(LI) 
^ 200Um)EKQ 7fg^Cr. 

X\ = K'|x£l = n I = 7[ 5 -nw]«200[;.m] = I IOO[wiM']J 



= 7cos 45° x(2QQ + 7sin45° ) = 1014[um l ] 

A3 = ^x£3 = /^cose<(/.1 + .<R2sine)| 

« 7cos 70° x(200 * 7sin70° ) = ^[um 1 ] 

01 Q. 1 LHXl 300 LhEFtb 901 £ 10fl SEAI& 59 S^(121)2| 3*!(X1)s ]400[um>]°!Cfl 

£ 2 S E 301 EA1£! S3 3^1(223, 323)2] S^M(X2,X3)£ 1014(um l ] 2F 495lum»J£ 3 
iSQ. 013£ 59 3 2? M (223, 323)00 5t^l~ 3101*1 5*2] ^MM(21 1-214)01 7311 825(221) 
58 12 S^(222)0fl 5tJE] = mm 5*2] ^Se(211~214)2r 4g 0|g£^W 59 

3^^(223, 323)21 33MQC2, X3)0| S3 3^(121)01 Hltl CH^SjSS SteSOfe LiErtfQ. 

SSI E 12* £ 2H]Ai (F1=F2)0|H (E1 < E2')^ 3?, £ 1 S! £ 2011 EAI2 59 3^1(121, 223) Oil 
= 59 3^M(X1\ X2)£ 0£2\- ITCh 



X2* = N2xL2* = F2cosex{(N-l)(D* cos0 
OID. 



E 
cosO 



> 



42 j. sg Hiissra 35?(X2*)0| 3Sj(XDfiQ ^Tii EISI3, ^. (X2* < Xr)i 
^ 62h IfOI HOIOt tiHK 



£133. Q§ ^ 



J 

)C ,V - 1 )} < (D*E1) 



£*2 ' /T2 ' | 
F2cosex{(N-l)(D+ cosy )+ cos * 1} < F1{(N-1)(0+E1) 

£2 ' /^2 ' 

= cosex{(D* cos, > )+( co *" 

Vi*2 ' 

- (0cose+E+ A - 1 ) < (D+E1) 

E2' 

= (Ocose* /V " 1 ) < 0 

$m>* BOjjAi 5*2] ^(N)?|- §^5fH 5*2>2] £3 2^(E2*) K BOW^* 3*HX2*)^ 

3^(X1*)0fl H\n §S Q S^tCh 

59 32jp(223, 323 ) Oil £tTEI= 3101*1 5*1(211-214)01 *j|l §^1(221, 321) *j *02 S^M(222, 
322) (HI 310173 5*8(211 -214)21- ±g 2|Eg OlM^^Aij 59 3^8(223, 323)2J ^mm, 

W3)£ &£E|AI3 53 32SM(223, 323)2] UOI#(L2, 13)£ S^^CK HE1LL §Si*J Cl»3 
e (design ruie)g *}g^ S° 59 3^M(223, 323)2] HOIKL2, L3)2| triEW 4 24Q. tOE* 

A|, 53 1(223, 323)2] mmm, 001)01 3±§0il CCfEF &!£» MSE1 S« (201 )2J a»3 §01 ^ 

a sots 4^ sa 

BilOj^i 5^§(211-214)2J ^M(D)2f S*i Z^g(E2, E3)^ Ell 01 73 S^J EI1017H ±% AWI^(spot 
size)0il 2\M g§SQ. EHlOt^i 5^g(211-214)5| ^M(0)2f 2!^M(E2, E3)^ MOIfl ±^ 
AF0|ZE7j- ^3 ^M^^ SOig ^ SICK 3)01*1 5£M (211-214)21 ^g(D)2h St« Z.^M(E2, E3) 
~ 59AI 3101*1 5^§01 S^i LHMA1 Sdbti^l H71S ^TQ^Q. 

mm 5^M(211-214)g ME|g£l5(poly$ilicon)01LHHg"(iaetal)S ««SO. M) 33M(22I, 321) 
2F XH2 3^1(222, 322) §! ^« 3^M(224, 324)g §3^, (W3CH §S^£g S01J2, 

59 3^1(223 > 323)g 59 3<3M(223, 323)011 StTEl^ M0173 5 £§(21 1-214)01 31 01*1 £H laser 
beamWI SOlsffl §31 ^ §3^5 SOI XI Sr^Q, ^« 2^S(224 , 324), 

3^1(221, 321), SI2 3^1(222, 322) S 59 3^M(223, 323) £ Sffixll 011 2 El 9x1(201)2] LH^ 
±KWm mm 5£1(211 -214)g %n M^PlS^Ei #EW?I WW! HI S^tr# (Passivation 
Layer), 0II2ICH MEIOIOiE(polyimide)^ EI^SQ. 

£ 2 SI £ 3(H) A1~ 4;H2] eflOl^i 5£#(21 1 -214)3 JEAIEICH^^U, ^7di^^ BJEM Oil S El 
9x| (201 )~ 4:2J EflOiTH 5^1g 4 ^D. 

£ 4^ B BSM CDS M0173 53S ^§Sr= »EH MS El 9x1(201)2] g^g SEAlti" ^^£0IQ. 
£ 41 &^5r3, 01153 9x1(201)- 030(411), iS P3D EEfOitH(HorBial decoder 

0river)(421), inW OilSEI m 01 31 01 (Norma I Memory Cell Array)(431), ^IHlCH(spare) CI3Q1 
EEW1BK423), 2 E1SSAI DUSSI 3 013101(433)1 ^HI«tfD. icW C13Q EErOitH (421 )S fll MOI 
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73 = *(211)2f M\ ?JEEr°J (441)1 SfflAj h:g (HISEI *] CHBDOI (431 )O0 2^EIH, ±101 E 
EK3ltf1(423)= H2 £110179 S±(212)2r 7sD2 ?JEEr2) (443)1 SflAI EISSAI WISEI *j 01 £11 01 (433)011 
9 3 SO. MZlt &gg ^Ex{! DflSEI 3«(201)£ S^Sj^S S*»-&r= 731 »2JSK>I ?|oK>| Etl±M 
SO. £PI E0±M HFS Oil A1 HI SI EEr°! (441)011 SSS kg: WIEEI 1101 S<= §^£g §*MT g 
°, 312 HOI* £±(212)= SEHEICH 21 ¥ DIIOIE-I^ kg" WE El S CH £11 01 (431)011 73§SO. 5*S #71 
Efl±e aSOUl HI SIEErS! (441 )0tl SgS kg DflSEI ll § g^7h 3€WH3 SSWW 3 
^ 'HI £11 01 73 «*(21l)7h l&SO. UOtM. □aC3(4!1)£ £l¥ 01E£ll±(Ai )0il 2tfB 91 
WEEK! (441)01 d^B 3° ±101 CffiQ EEK3lbH(423)l HoH H2 SIEEIS (443)1 &g»A|?|DL 

noii [tfaai ?-iEEre!(44t)oii 91s dusei mmw s§§ qioiei^ 312 siEE r e!(443)M me 

El SMOil SSBCh 

E 4CHI M = £g2J S2J# 27H2J SI EE r °l 1(441 ,443)1 01 go 1-01 BKg| WIS El g*|(201)2J §S|-g 7H 
a^og gg^2©|_|- BEfl WIS El S*l(201)& 0*7H2| SIEErSISS ^HlUhOI Z101I CO-Eh E1IOI73 S 
2*(2H,212)E 04*70 ?HISO. E*h #71 Er^7H2| £110173 5*SS &EM. DflSEI S"X| (201)2] 
GflEH 7 r AI OS Sl^OflE 4 »Q. 

S3 IF SAilAiOIIAI 33 A|OI>OI THAI HBO. 0I7IA1 «S» gCHlOl AhgEIS^LK 01^ 373 £ g 
SI S8SI7I 2I*!" ^WlAi A|-g£] 510IAI ^□IthSOlU raS^HWM 7IJH^ B gg2J »?ll H?> 
oh7l 9ISHM Ahg^j OHJO. H-HES B 71 ft S0t2| §#2| X |a|^ ^ Al-E^ OI^Ei EhS^ 
S! EJ- S AIM 71- 7fe*m& Sm 0\tW 5 01 Eh [&EM, E «-«o| gg** ^|#^ Ms B 

Hh£h SOI S g«0i| [Q-sg, £i|0|73 S±1(211~214)2J 3^M(X2, X3)H|- ^M(WT2, WT3)0| ^ 
iEI^I UH^OII £110173 ^^1(211-214)1 Ch^7H ^Hm~ ^Effl WISE! S-^|(201)2J ?h 4 
7h SIQ. E§>, £S 1(223, 323)011 ^^1^ £110173 ^^1(211-214)^1 ^™ Z.^S(E2\ E3')0I 

e^ras^ ssAi aioi73 s^ioi ^4 h i ^moi ^rohxmi ^lk ej^i-oi ui-Eai 

01ISEI SS (201)2j Aj^[E£F «i+S (product ion throughput )0I tf^BD. 

1. BJE3BI 01ISEI sawi aoiAi, 

^1 ^E^il 011S El g*|^ Eh^7H2J £i|0|73 S^ll ^HlohH, 

^71 Q^H^J £110173 ^^1^ 2\7| Q4^^H^ £110173 ^^12J ^EMOI i*^l~ HI S^Hh ^1 Er4^ 
7H2J £110173 ^^12J E^IOI 5tJ"£l ^ H2 S 4^1 QM>7H2] ^^101 ^SEI^ S§ S^^^ 

£J\ S^OII it.'-EI^ £110173 S^i^ 4^1 HI S H2 S^CHI i* h EI^ £110173 ^lHh ^ 
§ ^tEl ?>E^ 3AR3 511 i§25 ^fe ^Elll D1ISEI &X|. 

aW 2. H W(HI SCHAI, ^1 ^9 S^OII £110173 ^^12] 2.^^ £> h 7l HI S^HF 

H2 S^CHI 5*JEI= £110173 S3M2J 4=^1 2.^aCf □ 511 oh^ SEfll WIS El §■« . 

aW 3. H1t>H)1l SiCHAI, ^1 S^OII itJ-EI^ £110173 ^ZSl^ A1^ St»*> 511 i§2^ 

^ »em mis ei sa. 

aW 4. HltHHl ^OlAi, ^1 HI S^OII ^El^ £110173 S^12h ^1 H2 S^CHI 5t^E| ^ £1101 
73 ^^1^ A1^. StStt 511 ^S^^ 31-^ ^Ei-11 WIS El g-xl. 

aw 5. mmm sjoiai, ^i £110173 s^i^ mei^ei^hi- dui- § §ne ^2ei^ 511 

S ufe BJEH 01ISEI 

SW 6. HltJ-011 ^01 Ai, ^71 £110173 ^^1^ big WIS El ^1 S g^ M^s 3^ MH= 
oi o. ¥2J h:^ WIS El ^11 E|Q@A| WJSEI 'J!^ CH^I^h^ Ul OI^EI^ 511 t[~ ^ESII 

WIS El S-Xl. 
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201 
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